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that are likely to be responsible
for speciation have been
identified, and patterns of gene
flow and ancestral demography
have been inferred (for example
[15,18,19]). As the extensive
data that we have now for
primate genomes become
available for other, more
tractable groups, we will
gain a much better understanding
of the genetic basis of speciation.
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Fresh Look from Old Samples
The recent publication of three old Neandertal mitochondrial sequences
shows that the genetic diversity of the Neandertals has been largely
underestimated. It suggests that the Neandertal population was
extensively subdivided geographically, and that its genetic diversity
changed markedly over time.Laurent Excoffier
The place of Neandertals on the
human family tree is still a highly
controversial subject. The analysis
of the non-coding control region of
the mitochondrial DNA (mtDNA) in
a few Neandertal specimens has
revealed that their sequences are
very similar to each other, but
clearly different from those found
in modern and early humans [1–6],
suggesting that modern humans
did not interbreed with
Neandertals when they colonized
Europe [1,7]. However, this
interpretation has been criticized.
Hybridization events could have
occurred, but would not have been
detected if there had, for instance,
been a recent selective sweep in
the modern human lineage [8] or ifthe Neandertal genes that passed
into the modern human gene pool
had been lost by genetic drift in the
last 30,000 years [9]. As only
a small portion of the geographic
range of the Neandertals has been
explored genetically (Figure 1) and
only relatively young fossils have
been examined (<45,000 years
old), the analysis of additional
individuals should yield more
precise information on the genetic
diversity of the Neandertals and
their relationship with modern
humans.
The recent publication of three
additional Neandertal mtDNA
sequences in Current Biology
[10–12], two of them in this issue,
has indeed revealed new and
interesting features. A sequence
from El Sidro´n (Northern Spain)[10] was found very similar to those
found in Croatia (Vindija) and
Germany (Feldhofer) (Figure 1B).
This suggests a common origin for
all these individuals, who lived up
to 2000 km apart, and the most
recent common ancestor of these
five sequences has indeed been
dated to 130 ky ago [10] — very
close to the end of the so-called
Riss glaciation. Thus, these
individuals could have originated
from a range expansion following
this glacial maximum [10].
The analysis of a 50 ky old Italian
Neandertal from Monti Lessini in
Italy [11] has shown that the
mtDNA sequence of this individual
was very divergent from the other
Neandertals and closer to that of
modern humans. When
considering the overall extent of
Neandertal variability, the
divergence of this Italian lineage is
compatible with a geographic
subdivision of the Neandertal
population into three clades some
40–50 ky ago. Neandertals from
Italy and the Caucasus
(Mezmaiskaya) are both clearly
distinct from the other Neandertals
at that time (Figure 1B) and from
each other. Additional sampling
Dispatch
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Figure 1. Location and relationship of Neandertal samples studied at the mtDNA level.
(A) Geographic location of Neandertal samples from which mtDNA was sequenced. Red dots indicate the newly available sequences
mentioned in the text [10–12]. (B) Neighbor-Joining (NJ) tree of mtDNA sequences with bootstrap values built on 304 bp of the
D-Loop (nt 16,076–16,378), under a Kimura 2P model with Gamma-distribution of mutation rates (a = 0.4, [20]). Estimation of the
age of the nodes are taken from [10]. (C) Neighbor-Joining (NJ) tree of mtDNA sequences built on 123 bp of the D-Loop
(nt 16,210–16331). Modern rCRS stands for the modern human revised Cambridge Reference Sequence. The age of the sequenced
fossils is shown in ky in parentheses.would be necessary to confirm the
validity of these subdivisions and
to potentially discover new
lineages by better exploring the
southern range of the Neandertals.
A 123 bp mtDNA sequence of
a very old (100 ky) Neandertal from
the Scladina cave in Belgium [12]
has revealed another interesting
feature. This short sequence, while
clearly belonging to the Neandertal
cluster, is more divergent from
modern sequences than those
found in the other Neandertals
(Figure 1C). This is intriguing as it
suggests that younger Neandertal
sequences are more similar to
modern humans than older
Neandertal sequences; even
though the Monti Lessini sequence
is most similar to modern humans
while being one of the most
ancient [5]. It would be interesting,
yet difficult [12], to analyse a longer
mtDNA fragment from the Sclandia
sample, in order to check that the
rest of the control region is as
divergent. Comparison of Figures
1B and 1C shows that the relative
branch lengths of the phylogenetic
tree of Neandertals can vary
depending on the length of the
region studied, while the overall
topology of the tree is wellpreserved. For instance, the
Mezmaiskaya sequence analysed
for the same 123 bp fragment as
the Scladina sequence is very
similar to Feldhofer 2 (Figure 1C),
but it is found much more
divergent when considering its full
length of 304 bp (Figure 1B). This
suggests that mutations can
accumulate, by chance, at
different positions along the
control region in different lineages.
If confirmed, the radical change in
the genetic diversity of
Neandertals over time, as
suggested by the greater
divergence of the Sclandia
sequence, could be explained
either by selection, or by the
random sorting of Neandertal
lineages.
Selection could be invoked to
explain convergent evolution of
mitochondrial sequences in
Neandertals as well as modern
humans, for example in response
to similar environmental
constraints. This would imply that
both Neandertal and modern
humans had similar pre-existing
(‘standing’) mutations on which
selection could have acted during
the period of 100–40 ky ago. This
would have led to a greatersimilarity between modern
humans and Neandertals.
Selective sweeps seem to have
occurred several times during the
evolution of animal mtDNA [13],
and more recently during primate
evolution [14]. However, such
events are difficult to distinguish
from recent demographic
expansions in modern humans,
the trace of which is clearly visible
in the pattern of modern mtDNA
diversity [15]. Moreover, it is
difficult to imagine why this
convergence would have
occurred, as modern humans
were restricted to a more southern
range than Neandertals before
40 ky ago [16].
By contrast, it seems likely that
the neutral genetic diversity of the
Neandertals has changed
considerably between 100 ky and
40 ky ago. This may have been due
to mutations, strong genetic drift in
small populations leading to the
extinction of some lineages and
changes in sequence frequencies,
but also due to movements of
populations tracking wild stocks,
the range of which could vary with
climatic changes. It is also
possible that climatic changes
would have forced Neandertal
Aging: Progeria and the Lamin
Connection
The relationship between progerias—diseases that resemble premature
aging—and the normal aging process has been a source of debate in the
aging research community. A recent study finds that LMNA, a gene
targeted for mutation in Hutchinson Gilford Progeria Syndrome, may
control the onset of aging-associated decline in normal fibroblasts.
Brian A. Kudlow1,2
and Brian K. Kennedy1
Gerontologists have long been
intrigued by the amazing fidelity
with which some pathological
conditions, termed progerias,
resemble accelerated ‘normal’
human aging [1]. Despite obvious
similarities, none of the progeroid
syndromes replicate all
phenotypes associated with
aging, and it remains to be
determined whether the
determinants of ‘accelerated
aging’ and ‘normal aging’ overlap.
Recent work by Scaffidi and
Misteli [2], however, provides
evidence that the gene mutated in
Hutchinson-Gilford Progeria
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refugia [11] during colder periods,
e.g. during the cold isotope stage
4, 74–60 ky ago [17]. According to
this scenario, the northern regions
of the range, such as Germany and
Belgium, could have been
occupied by completely different
populations between 100 ky and
40 ky ago, if they originated from
different southern refugia.
Additional sampling of old and
recent Neandertal specimens
would be necessary to better
estimate the amount of genetic
diversity and population structure
prevailing 100 ky ago, and to
document changes in the
frequencies of different variants
over time. One would indeed want
to know if there has been
a replacement of genetic diversity
between 100 ky and 50 ky ago, or if
the diversity prevailing around
40–50 ky ago also existed 100 ky
ago. Such a task may seem
daunting, as the analysis of ancient
DNA is very tedious if one wants to
exclude contamination and post
mortem artefactual mutations [18].
It also seems particularly difficult
to validate ancient sequences that
are similar to those of modern
humans, as they could result from
contamination [6]. Therefore, if
analysis of Neandertals were to
reveal sequences similar to those
of modern humans, they would
certainly be considered as
contamination artefacts now.
While this may be of limited
concern in the case of
mitochondrial DNA, which has
a particularly high mutation rate,
this problem may become much
more important with possible
forthcoming Neandertal nuclear
sequences [19]. Nevertheless, with
the advent of additional
Neandertal mtDNA sequences, the
focus should now switch from the
mere relationship between
Neandertals and modern humans
to more Neandertal specific
questions, such as the dynamics
of their extension and retreat in
space and time.
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